Autologous cell therapy as a new approach to treatment of radiation-induced bone marrow aplasia: preliminary study in a baboon model.
The sparing of viable hematopoietic stem and progenitor cells located in underexposed bone marrow territories associated with the relative radioresistance of certain stem cell populations is the rationale for autologous cell therapy consisting of ex vivo expansion of residual cells after collection postirradiation. The feasibility of this treatment mainly depends on time constraints and hematopoietic cell threshold. We showed in this study that in the absence of early-acting mobilizing agent administration, subliminar amounts of CD34+ cells can be collected (1 x 10(6) CD34+ cells/100 mL bone marrow or for 1 L apheresis) from 6-Gy gamma globally irradiated baboons. Residual CD34+ cells were successfully expanded in serum-free medium in the presence of antiapoptotic cytokine combination (stem cell factor + FLT-3 ligand + thrombopoietin + interleukin 3, 50 ng/mL each, i.e., 4F): KCD34+ = x2.8 and x13.7 (n = 2). Moreover, we demonstrated the short-term neutrophil engraftment potential of a low-size mixed expanded graft (1.5 x 106 final CD34+cells/kg) issued from the coculture of unirradiated (20%) and 2.5-Gy in vitro irradiated (80%) CD34+ cells on an allogeneic stromal cell layer in the presence of 4F. Further preclinical research needs to be performed to clearly establish this therapeutic approach that could be optimized by the early administration of antiapoptotic cytokines.